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(54) ROLLER FOR TROIDAL TYPE CONTINUOUSLY VARIABLE TRANSMISSION AND ITS 
MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide long life rolling 
elements which are used in a troidal type continuously 
variable transmission and whose rolling lifetime is 

prolonged, by preventing drop of the hardness originating * 
from a temp, rise in the rolling part, and reducing the 
depressing depth of the rolling surface to a great extent. 



SOLUTION: A troidal type continuously variable 
transmission 1 includes a plurality of metal rolling 
elements (input disc 5, output disc 9, power roller 10) in V 
contact through a lubricating oil, and when rolling - 
elements are manufactured, a steel for mechanical ^s. 
structure is shaped into a roller form and subjected to a 
carburization quench-and-temper process or a 
carburization nitriding quench-and-temper process, or 
otherwise subjected to a carburization quenching 
process or carburization nitriding quenching process 
followed by a high frequency quench-and-temper 
process, and after the grinding of the rolling surface, it is 

subjected to a shot-peening followed by a finishing process so that the surface hardness 
becomes over HV800 and the surface roughness below Ra 0.1 (im. 




http://www19.ipdl.inpit.go.jp/PA1/result/detail/main/wAAA63aWEkDA410231908... 2009/07/15 



<19>B*fflMW? (JP) 02) & ^ # ffr (A) (ll)ttffHIW&PI»* 

#W 3 F10 - 231908 



(43)&IBB ^10^(1998) 9 ^ 2 B 



(51)bitCL e 




F I 




F16H 15/38 




F 1 6 H 15/38 


C 2 1 D 1/06 




C21D 


1/06 A 


9/40 






9/40 A 








8f*«©«5 OL (£10 JO 


(21)£BJR#^ 


^R^- 35253 


(7DHHKA 


000003997 












¥^£9^(1997) 2 J319B 












ft m * f 
























>fc JSP # SB 








#3fe;il!&«Sgl*f«5iIIES«I2#S& 














C78JH3* 


tr * *-* 








««/H«M«RTfFf^;riKSnr2«« a* 














(74)ft3A 










wkxkm< 



(57) mm] 

mm] mmuo&m-t^izmz&TZPiitL, 

Kib# (A^J-rV^^ 5, UWjf^** 9, ;<T7 — a - 

»E0*ffifiS£$:HV8OO£U:, Hffi*&$£RaO. 
1 At mUTt Lfcte»#:Sr#«. 




1 

iS$ixTV^Tteli)[S<D*SS!$^HV 8 0 OJy,±, SlE 

dbfrSrfflv^fc huJ yA*&M9t98imK.ls^X* WM io 
$ b fc3S«»«6Aix«§ t if L Lfcft fcteftSHO a 

£rfr-oT\ te»fic75itBS£££HV8 0 0«± s ^ffift 

-tts^Aft 3: tt«*a^b»An« § e> (cit;js«A 

^fiot, telfrBOStESf ££HV 8 0 0£LL, HBffi 
££RaO. 1 //m^Ti-TSr t^Wtir 3 yuj 

V 7 0 0 ~ 8 0 0 tlo^feg^ 0 . 6mmi^T 

[H0J©PlEftE0J] 40 
[0 0 0 1 ] 

ffl-J-SiirtfWCfcS hn^^S: rtB*s«jS0 MIS: 
[0 0 0 2] 

U J: 5 £i-5»H] g»*ft£©^ic*5 

^-tftffiSftsgKSSi: urn, ne*©4»-*5ii:4i? 



#^¥1 0-231908 
2 

%h<Dhh% ( "Sfi!**K* NISSANv-f" 
~C-4 8H) o 

[0003] z<Dm®mmmix mmmc^m-t^tz 

[00041-tOf-Cs hoW yW^ffii^jg^fi, 
II l fcjjrf J: 5 fc % S»»*^L-CStt+5All»te» 

A#saasa«i 1 A^*t 2 icsasL^n— ^ w 

*^5, 5 ittl^xV^^ 9, 9 t<D^Z^V-n—=7 
10, 10, 10, lOtRtt, */<!7-n-5i0H 

ft £ Hfc*JS *r 5 1 © T? fc 5 „ 
[0005] t bt\ d^hnW ^V^^a^^HI 1 T 

/^-D-71 0©«t^ftH, A^fw*^ 5 i: 

OKWl -2 2 9 1 5 8*fcif) o 
[0 0 0 6] r.cDi5ft h n W y^flisast* 1 

SMKibfr (5, 9, 10) t*j^rtt, h^^s-eis 

A^f^^^5t^!7-n-7lQi:©r^ SSir^<T7 
— n — 9 1 0ttitfj7 ! 4X9 9 iOBKl, l^4GPa 

[0007] ^(Dtcft, %%<Dm&\z.&^x\x mwm 
if L#©*aflE<fb&a&ifci- c t ± o -c^ffis $ 

«U «V'«ftJiS:#*J:5k:-*-5i4:'l>*)o*i («F0fl 
¥7-7 1 5 5 5*4 if) o Ud»L4iJ«fc, Afif^x 
? 5, (±^7^**9, 1 0#coK®)#:cD 

SS«iB-CttKvM«!*E**s^U, ^ fc^t^ 9 J: o T 

[0 0 0 8] 

Aftjffit if LSfcttaKa-fbstAnttt if l^js t, fc 

m%Atii%h if LSrlfiU te»B5©flF»jaiI«:tTofc* 



3 

££4<*iiiW£fcI«D.b3*«£i:T\ te»w©ia«± 
[0 0 0 9] 

«r^T*attiBO*BSB!S*«HV8 0 ORJb, *Sft$*SR 
a0. 1 /iraKTt4ot^5Mt LtzZt*W&t 
LTV*. 

[0010] R C< , *|gPJ}c^5 h a ^ ^vSflsa 

***tTv^-ctatta5©*ffia*^HV8 o oet±, 

t^iRaO. 1 Mm^Tt4oT^5Mt Lfcri: 

*wmt L-TI^S. 

[ 0 0 1 1 ] *J89§£«:b5 h yA^o*a* 
5««fflte»#:o»3g^ffiH, !t*il 3 fcSBttLT^-5 «fc 

fc*> & if ftttAJift t> if U4 r±SJ%ftf bMLXHtt t> if 30 

■C, tef)]ffiro^BB!$&HV8 0 0J^±, Stffiffi££R 
aO. 1 tf mEtTi:1-5«^i Lfcr i: LX^ 

[0 0 12] FJIX, *|g0J(C#^5 hn^^/V^iia 

if LSrJlLv <E»ao<OWH!l JPX Srfi 1 o fctt ^SWElsBftffi 
\c~>3 v Sf-=^&KSU -t©«tt±tfJnX&ffo 

aO. 1 Mm^Tt1-51i^ir Lfcr Sri*** LTV> 

[0013] * LT, 43B9JK:fllfc$ hn^ ^VloStfia 

f, ¥^g$«5HV 7 0 0~8 0 0 TI.oip*&*fcia s 50 



mmW-l 0-2 3 1 9 0 8 
4 

fliM L4J3*»oe»iB©iiift*SrttT**5 ri*<g 

[0014] sn-r ^/pajiassaaiffl 

Ttt, J I S }Cffl£$^/ca*«3tfflJ^^Tfc5 S C 

mWMfem^&mx'hhSNc, sncm, sc 

r, SCM, SMn, S Mn C#trffl^5 i t # 5 Tt » 
Jfc CTiiJcw^JPTC* fc $ *fc fc © «r ffl 

[0 0 15] *&fc±o-Ctt. SffiSE^&aftlJ: 

^"Jpx^t 5 r. i fc-et 3„ rev^v-i^p 
mmm) x*n5z.t\z&v)^ ***mw&*«$zo{e 

*i£flF»c«/h4Jiatt jSftte .fciraHM— *x h ©Ap 
!IlfiaE«lSrSt«i(ric4U**r***A/»riS:*«S Z 

[0 0 16] 

Attttt> if t^ycf±?i^g^^An«Et> if 

fctt«**flsft7wn4i $ b tca««EjftA^«i t ^ l 

mmH&®fc<Dum*mt. mmmzfrLxmrni-zm 

^TiuKteft#&Mi£1-3(clilU if*i!3}cE«© 
«^JftAix«ifc if L4fcttftRaIft*A*tft t if LS:J6 

[0017] m 1 km* ufc i 5 4 h a ^ ^/uscnaaE 



5 

« 1 © A^-rV * ^ 5 , ^7^**9, /-?!7-n- 

[0018] , in i © h d ^ v^mwmmm i 

ttoift«a«i o ottll, e»#©gsttaH±*te-T?fc i 

7-208568 #£$g#) o 

[0 0 19] -* v- 3 htr-=^^fi % jf 

«^©affl«*s*><5 (#^¥7-o 7 1 5 5^«, m 

mW-7-2 0 8 5 6 8-!§-&$Pf) „ 20 
[0 0 2 0] $ &K1 N ^syht-s^tiot.a 

Z. t X\ JDXSfjeo® $ idxt LT*B®! $ # 1 5 ~ 1 3 0 

B*A*^s a*#m&£m. I2 2 6D , w 

Ttt$b(Cii«BAtLLfcg, -> 3 y ht°-=^£ 
nm-fZk, tS«^liHV8 0 0y±A 5 f^5. 
[0 0 2 1] K»«»M«OfiJ±tt, fttirUMUSffi 
tfe^S< ->ayHf-=y 30 

Litm&icmmm£tffa±.tztz#>, 3 0 o°cmht'L 

[0 0 2 2] L/5>U v's y h tT— =^^Sr*i"i, 
3 y h*©»»T*ii*«3lth,Tt* 5fe* % &JR&ftfe& 

[0 0 2 3] h7^y 3 yK7-f 
ffite»fls<0*iSft$©Kft£LTtt, (tfc) B*h^ 

h7^*'D^»fflm 40 
11 9 9 3- 1 1) , 16 5 7I-I6 6 0 

[0024] r©jt«fctt, yvjvfr 

*§/*Effi $ £ R a 0 . 08/xm^TfC Lfc*-£lC, £M 
[0 0 2 5] $oT, £M&#!fe&<!)ft±0fcg>&lttt 



#M¥l 0-231908 
6 

aO. 1 /imOTttS^t^gf 
[0 0 2 6]-*, ->3 y Mf-sl^K: i Z>mT.m<D 

[0 0 2 7] ^rx\ ««^h,Sfctt«£»b** 

Jfe U -t©&7 y ^^©tkhWflPIfc*? 5 r £ T\ 
feffifi£Ra0. l#nHTtl*-Ct5. 
[0 0 2 8] £fc, *>g y h bf— =^^05|SfO^g y h 
}Cfi N sp*S«$*SHV 7 0 0~8 0 0flo¥^|[gi! 
0. 6rnmKTOt0^^5^tt% ffll^Ra 
0. 1 umUT%gj&X$ ¥*S8S&2*HV 7 0 0 
~8 0 0S:M> ¥%i«S0. 6mm*M5t©f 
II SIl^RaO. 1 jMmJsTFfcartl-SiitfKL 

[0029] lot, *isbjt*i4, mwmm%ffl&mtt 

•>3 7h tr-=^^t*u ^©MtxtfJpi^T 5 r. 

Bf$#HV8 0 OfilUL, *ffia$«*R a 0. 1 nmU 

'bo 

[0 0 3 0] 

te»fr^ffli/^c h ^A^naasaMwctev^-c, ft* 

SJlTV^T, (0ftffi©SIS$iSHV8OOEt±, 
ftSdJRaO. 1 it mEATi*:o-CV^«1l|j*i: Lfc*» 

[0 0 3 1 ] ^rLT, »jWI1Ic1E«L-C^5J:5 4« 



7 

mmxhmt ifL^tc\mmmmAtimt £l&sus 

t>ifL£££fflLfc££ T"b % *ft^o«yjx*Sc««'b 
[0 0 3 2] ho^ ^PSC«6»* 

£ ftft&AJi&fc if L4 fcttiftRSftttAftttt if L & 

E©S?ESf££HV8 0 0EA±, *ffiffi$&R a 0. 1 20 
[0 0 3 3] 

5 0 1"Cid|fiKLfc J; El 1 fcjjrf h a y( ?>v$M 
fkWtNk l tts ^Sltel»tfe5A^f^ * * 5 , a 
TJrV** 9*3i^y-n— 7 l 0£ im.t U &£ 30 

£ $ n s ifttestttg K. i 9 i a % ^ t tt^ssc#i (*n 
[0 0 3 4] mfecAHWHftflt-efcSA*^^^^ 

5, Httr-Y 9*5j;0^!7 — n-7 l OfCfcV^T, 
* © *tt £ LT fiv n fc * 1 ti 3: Xfm 2 «fc 5 ft 
^«+S5tffllHT?fo5SCM4 2 OH, SCM4 4 0H& 

[0035] ftmegttffiin&i**? otzmtfzm&& 



0-231908 

8 

tt£$ttiPI LfcflL SCM4 2 0HfCfc£EI2, E13}C 
^XiBmk^HaiWtOitiSJftAiiJftt if U SfcttH 
4 , El 5 t^*iB«flS«Ml*#©a*«fla£AiX* t 

if u *fcttH 6 tvi-asw-fciaafttt©:/? 

[0 0 3 6] S CM 4 4 0 HfCfiEl 7 fd^rfSB 

Wk*ft3a*#©s^ j6Anft*J«««iAix«i fc if U 4 
JUSyfeAh.* t if L £J£ Lfc 0 

[0037] ftfc N ei 2 ~m 6 m*-f ftiBa-fcteafttt 

[0 0 3 8] -t LT, #*f*-e*EBMb*Hifcffofc 

0. 3~0. 8mm, g^HV700~8 00©7") 
hO. 4 8 mm A, U- y V s 3 0 0 %Si±X^ 3 y h 

[0 0 3 9] <Ei&ffiSr7y tT^^jDXfCiUtt 

-bffAniLT, A^x^f^^S, W^jf-f^^ 9*iJ:V 
/-?I7-n-y 1 O^lLfc. 

[0 0 4 0] fmLltWrjxt 5, Utter 

-f^^ 9 do iUtA*!7-n-7 1 0© q °p®SrBtlS-f-?)fcfc 

o*{bttlftttSriai5fcif>fc, 3 o ott 3 i*|R»lt ^ t 

[oo4i]fc zntb(Dmmfczmi\z*Ltzm^ 
mfrttvx h b ^/i^tKftxaai 1 £ t, * 3 

[0042] r^e>©a»Ett**rB]i:<*i*sitj*2 

[0 0 4 3] 



(6) 



mmW- 1 0-2 3 1 9 0 8 
10 











v" g -y h 
b* - — > if 


V 1 g -j h I 
(mm) 




m 
« 


1 


S C M 4 2 0 H 


mm (i2) 


W <0 


0 0 . 3 ~ 0 . 4 


2 


S C M 4 2 0 H 


mm (@3) 


^ <D 


^ 0 . 5 - 0 . 6 


3 


S CM 4 2 0 H 


iKSft (04) 




0 0 . 3 ~ 0 . 4 


4 


SCM42 OH 


mmmit (su) 




0 0 . 5 ~ 0 . 6 


5 


S C M 4 2 0 H 


(®5) 




0 0. 3 -~ 0 . 4 


6 


S C M 4 2 0 H 


^^X^Sj^ (16) 




0 0. 3 ~ 0 . 4 




7 


S C M 4 2 0 H 


(H6) 




0 0, 5 ~ 0 . 6 


8 


S C M 4 4 0 H 


Ssfc + jiJJgifc (H 7 ) 


W ?) 


0 0. 3 ~ 0 . 4 


9 


S C M 4 4 0 H 


S^S-ft + SJ^^ (0 8 ) 




0 0. 3 - 0 , 4 


R a ( fi m ) 




m x n m 

( B# n ) 


( U m ) 








# M C H v ) 


3 0 0 Ti (H V) 




0 . 0 4 


8 5 9 


7 3 9 


10 0 H# _t 


2 


1 


% 


0 . 0 9 


8 6 6 


7 4 9 


ioo n# raei-h 


1 


2 


0 . 0 5 


8 9 8 


7 5 2 


ioo n$rajy± 


1 


3 


0.1 


8 8 3 


7 5 0 


10 0 B#fg]PJl± 


1 


4 


0 . 0 5 


8 3 3 


7 4 1 


10 0 P|f ^ J£l_t 


2 


5 


0 . 0 3 


8 7 6 


7 3 6 


10 0 BtfSmJ; 


1 


6 


0 . 0 9 


8 9 9 


7 4 6 


1 0 0 \ftffl£X± 


1 


7 


0 . 0 3 


8 6 0 


7 3 5 


i o o f^msi± 


2 


8 


0 . 0 4 


8 5 4 


7 2 6 


10 0 B#Sm_h 


2 


9 


0 4 4] * * [g2 












#^ 


m a 




>* s "jr h 

tr - ~ y 


3 y h m 

(mm) 




it 

m 


1 


SCM420H 


mm (S3) 


SB L 




2 


S C M 4 2 0 H 


a&^b (E5) 


L 




3 


SCM440H 


+ ^Jlife (K7) 


fgs L- 




4 


SCM440H 


iKUfc + a^s (is 8 ) 


$8 L 




5 


SCM420H 


mm (Ei2) 




0 0. 7 ~ 0 . 8 


6 


SCM420H 


g^Mft (EI 4) 


=ftt 


0 0. 7 ~ 0 . 8 


7 


S CM 4 2 0 H 


^7X?§| (S6) 




0 0. 7 ~ 0 . 8 


i R a ( ii m ) 




m & nf h 
( h# n ) 


( ft m ) 






SfM (13 V) 


3 0 0 °C ( I I V ) 


0 . 0 4 


7 5 3 


6 0 8 


4 8 


1 4 


1 


J± 


0 . 0 3 


7 6 4 


6 4 3 


7 5 


1 0 


2 


0 . 0 3 


7 4 7 


6 0 1 j 


4 1 


1 4 


3 


0 , 0 3 


7 5 1 


5 9 7 


5 0 


1 6 


4 


0 . 16 


8 7 3 


7 4 3 


1 6 


1 0 


5 


0 . 15 


8 4 6 


7 3 4 


1 9 


1 2 


6 


| 0.14 


8 8 2 


7 4 2 


2 0 


1 2 


7 



[0 0 4 5] 



[H3] 



(7) 



11 



m <k ts m & & 


SMiE CPmax) 


4 . 0 G P a 




0 . 6mm 


ft 5 * 


1 % JSC T 


IE * ft 


-5e 


ffl fit iii 




a it tt 


8 0 "C 



#§f¥ 10-231908 
12 



[0 0 4 6] *i*J:at«2 AOWfeiwiiJfc, 

pjw^jsw i ~ 5 r t < , gMAiiifeifLt 20 

= ^^J|$}T,t^Ttei!lICiIg^5HV8 0 OJ^A 
h IBfi^SRaO. 1 fim^TtfeSfc^ttSr 

Pi OOi*m^ifcfc:l3^?fc«^i50KftS£fr/h£ 
[0 0 4 7] HJ(EM6~7t^1-rrt <, 7°yX 

j^j^Aix^ t if L J &Btm*.{tWJrv)& t if L^IC v a y 

[0 04 8] SbfcSfc, 3ll£^J8~9(c:*-rrt<g 

[0 0 4 9] ClftfcftU JtifeM 1 ~ 4 tC^-T Zt< *s 
ay ht°-^V^^JS$^VN^(cfi, MfClffiS 
3 0 CCTCttfeifUJISfeft^t© 



[0 0 5 0] £fc s it^W5~7(C^-rr , £<, v-ay 
if LSJ^ffeott), 6M©Mi$^Ra 0. 

[01] h n ^ «Ei« 5 it) 4S©MS»f?fii£ 

«i*i-<5WfiiR!BB|-C*>5. 

[0 2] *38W©«KffilT«fflLfc^^*Kft^Jijftt) 
if UcJ:5*iiiaft^HS*#8r5«i-ttSHT*5. 

[0 3] *IBW«)Sli6«*5±t;H:«WT?SRffi Lfctfxjf 

"C <5 o 

[04 ] #3§BJ!©||l&«-eKffi Lfe^^fMftlA^ 

m h if v k. j; 5 * a*** w 0 *> s . 

[0 6] J; tfjfc*«"e»ffl tfc7°7X 

pj0-efes o 

[0 7] **Wo3W6«*J J:VJttt«"C*Rffl Lfc^ft 
$&iiJSIfta£Aft& fc if Uc J: 5'*ii8E^aA#^^ 

[0 8 ] *»W©Wt«J3 J:VJttt«-eftffl Lfc#*a 
WStefiKllSjftAfijftfc if LJC ±5RBlBfl:fta*# 

[f?^©l£ej] 




[02] 



9201C 










CP:1.1% 




^ 



47B#KI 



550 1 



CP1.1 * 

1D$[S. 



6(TC 



850°C 



OP1.1 



60*0 /[" 



170'C 



^ mi 



[S3] 



9201C 






CP:1.0% 
-< >- 


CP:0.7°/> 




— >- 







850"C 



850'C 



CP:0 



mm 



4 



60 TC 



:p:o 



i7Dt: 



6or y] jX 
urn ">* 2P$r-D 



#IH¥ 10-231908 



[El 4] 



920*0 



850°C 




2WFIH 



sso'c 



1 B#fe1 



_ 170*0 
60"C /] f< 



[05] 



92Dt: 


CP:1.0% 
^ >- 


*ttt 

CP:0.7% 


40B$fS] 


ioi*H 



850 "C 



850*0 



CPiOT^o ^SPfl.Ttt 



1B#H 



hkmhi 



Got: 



i7or 



2B»PJ1 



105D"C 




650*0 



io«HB 



60*C 
S3 



650-0 



-Of ^ 60°C |<->| ^ 



1 .70'C _ 
60°C S\~ ~|X 



[07] 



920'C 




850 1: 



CP:0 



60'C 



60 "C 



8B$|flJ 



0.5B*BB 



1 0» "JO 



170*0 



its- rm 



(10) 



0-231908 



[08] 



iM. 



S20"C 



CP:0.85% 



B50TC 



0.5H$fif) 




io«> 



-1 



(72)38^ « i23 H - 



